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jRiBjfi^ftmsiiSTy s -10— 605 






(72) mm 


mw si 
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(74) ft* A 
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(54) S77yfEil»? 



(57) imm 

[KB] *5BWtt, DNA*RNAfc«»:©«HIC*3l* 

j&*T*fcl^ffl»0*flCfcOT, #©-f&5G ( I ) , 
A- L-B ( I ) 

(5£*. A »IESrfcffi»*f£fEJiM- 4 Cl <h#T£fcOffi 

tf> b &4IE£&i£S*t£»r 4 c ft I MIS© 




No- N; 



-g==cH 



1 

i£S©*JlcfcUT. &©— fiKS (l) , 
A-L-B (I) 

o -*<Dikmt L.fcSft*fl|jgai«\ L I4ft^ 

«JiBP»A&^B$s^-r*ij>*-fl!ji^-f. ) -n 
u b se^*-* u >* -aw l 

[81*35 2] ( I ) T*$tx4^ttfflft¥» 

(Digs <t ©** v * > ^a&s ic <fc y $^^b * ft -5 c £ ic 

[»*H3] -»a ( i ) -?m2tizfc-&w<Dit^m 
a & # b «s t o**a*^i6tt 2 «ja± 
ft**aw»«:*=frr*^s iE5r§Kg£ w-r s t>© 

[»*IS5] -«sc ( I ) T*Stl«ft*»|Cfelt* 
ft¥«S6MM&tfB £ "J >*-BP» L £©*&##, * 
JU#>K7 5 KS#T**»*«1 ~4©0-fft/5McK 
K©^;So 

[ffl*H6] -flSit ( I ) TS^ft^ft^tt^©- 

i&s (II) , 

[fti J 




(St. R. R i 14, *J8JS?, KSiiftl-l 5©7;i/ 

+;uS"cs.oxsiS7;m : -;i/»4'© 1 <@xii-5-nJU±© 

7JU=i *v«t© 1 <IXI4*ftJa±©ft*«*#BHRffli 
J fXI4B*JS^T«»StiTfcJ:^7;i/a*S/», X 

14, 5©tygL<iiv7^;b7$y« 

«*W : f*«iMl8ai?Xa:B*Ji?T«jftStlT'b«tO J E 
ygb<l4v7;i/*jl/75yS^^U, 

R 2 14. &^gfc1 ~2 0©7;U+;UST*oT^R7;U 



12) 1$RJ 2001-1 49096 

2 

xii * _ ;nsTB» $ nx =6 <fc i \7ju*j\,& 

£*f. ) T«Sn«ft^*T*««*ai ~5©t\f 
ft#ICieK©7T-;£o 
CIt*ll7] -|RSC (I) T*£*l*fc£tt;&*ilttlc 

HSftSftTl^ff *if 1 ~ 6 ©i\-rn^icEK©^ 

So 

[fi*H8] -ua (i) TS$ft4fc£»jwi»fb 

2ftTU-5ff *H 1 ~ 7 ©OlTft;0WcK«©;fi;£ o 
1 0 [St sfcH 9 ] ffl*ll 1 ~ 8 © l ^ t 

C £ A> t>fc 4 iEft at£**H£ JBfiJE-r * C £ flt-c ft & i \Jg 

A-L-B (|) 

(St. AliiE«<i:ffi»*H£JBfiE-rsc < !:^T*a:l>ffi 
»©tt©Jt:fr©ffi»£a*rajfcLSSft9MJ|Jtffl#, B 
20 J4jEfcfcffi»W£»Jifrr*;:£#T££l\ffi*©fcf©t> 

?-*©**£**£*&£ ussft^Witaw. l i4ft^ 

[it i] f!*ii9iciew©!m n 

immm) 2] *©-«a (id . 
[ft 2 3 




(St. r, r 1 14. ?mm^ mm%Li~i 5 ©7^ 
*^WlT*-3TaK7;u*;u*t© 1 fflxii-5-tifii±© 

7;Untv«t© 1 fflXIS-tn^OKiiEJS^^KJRfiS 
?X(4g^ll^TS^!$nT ! focJ;l\7;l/=lt->«. x 
14. 5©tygL<l4v7JU*JU75yS 
■P*-3TSR7;U*;U75ySt© 1 fflXI4-€-tlJU±© 

ygu<i4v7;ut;u7 5ys$^b. 

R 2 14. ~2 0©7;U+Jb»T&5TaK7;U 

t;U«t© 1 fflXI4-tnJU±©K*JS^KJSISi^XI4 



3 ) 



2001-149096 



sttsft^ttxii-toasft*. 



[B*sn 3] -j&a (id T; 

-fiSit (III) . 
[ft 3] 



t$n-5ft^«j^*o 



T**»*« 1 2 iCEtSOft^*. 
[flifclll 4] J&'ftctft-S 1 &m<DDN AXIiR N A 

i, -tntw«;-j-siEffi«:ffi*Eyij€*-r* d n axis 
r n a <t £/w x y x-r xs-tt, %i v?£tt/w 7' u x 

-T X U/t D N AXIS R N A lc*3(*SIE»fctS»*t*JEfiE 
A-L-B ( I ) 

«£ffl#AatfB£IS£*aiJ ) T 

» a RzMt mm assa b , at # ic a gft ^« a & 

T, £^IE^ftt£**t£JF5/£i!--i> C t^T^ftOiga® 
W(c«ftlWlc*»W€;JEj5Jtaii, attKfiinttttStt© 

N AXIi R N A lCfctt3tt«E$!l©R«£l*ai-i-.5£ 

a. 

[§gw©tttn&ttiH] 

[0 0 01] 

J#^3C£/&n:£ftOi£«©*ilcfcUT, ilSSEIEttftffl 
S*t£JBJ5M-4 C <k#T€to^*»©Wlc»tt,Wlci£S 
W£fl5fiESt!\ i!SRStHMftffi**4©EfSfc3l!J:i*--5 d 
<fc j&> S> ft * IEttftffi*W* JBfiE-T * C <t #T£ft 

AXIi R N A©ffl*E$iJ©JI«£l*aj-*-*tf&lcH*- 
[0 0 0 2] 

[a£*©Sffi] DNA^RNAS £*©««#/ W 7' U X 

-r x u t 2 t ft •§ ic lis *t £ ft r * o 

Tl>S. X7-> (G) lClivh>>> (C) . 

7t-> (A) lCli?S> (T) <hl^A£|Cft?TO 

T/W X 'J X-f XUTl*«©T**#, <t * £ UTi£« 

#Jx.lf, S>5DNA<!:lte(i9DNA^W 



X U X'f X U »**ftT ic l \ Jf £ C . *g|5tf©i£S 
liC©<fc?ftft£ffM^£C£/5n*£-5#\ 1 flUXISgfc 
C © J: 3 & JB/S* « c £ ft 

ft I M£«*t© C £ JUTTIi 5 X "7 >> f- 1 l\ 

[0 0 0 3] -tj s ftjfi 1 <HXIS 2 fflJU±©J£5#Rft 

T£Tl\-5 0 1ffl©«*#)I?&©fc©<!:li£ft 
10 ^itls?- (S N P (Single Nucleotide Polymorph is 

no ) **r«»e*ft£*Af»y, ^-§,ae^(Di?B^^ 
Si;**iT#T^*. ^o«t5ftilfi?-*iEffiftjlfi^ 
£/\-f X'J X-f X21*S £. *3»©ffi»(iiE»ftffia 
C ttfiVZ -5 fcelc/W X 'J X-f Xf * 
dttli-TS^ 1 Oo^gSWlcouTS^vy^SBc 
SZttlcft-S. ClOd;5ft5^-7y5 1; £^ai - ?"-5 
li. 2$iDNA ©A-f X 'J X-f tf- -> a >yi$£ 

-5 (to IC IS 5 7. -7 >> 5 1 £ # tf D N A © JgSBE 5iJ £ & £> ^ 
20 t«>fil-3T*>^ftltntfft6ftl\fc»|c^*ft»*Atj|s 

£-5. *7t, M u t SfOD N AtfMfitga^jHE^I 
[0 0 0 4] C0<fc5lC> A^fXUX'fXLfcDNAft 

£C5T\ 2*^DNA^|C^-r§^ 
30 WlgS (A;Uv*£S) ^9DNA (A^v'DNA) IC 

»»?-€W5BUT*fc mifl¥ 1 1 - 2 6 2 2 0 5 

•5fc(tT-ft< « /N"^viSS(D??SlCj: y^i;x< 

IC, %m%tJVl : J&\%<D&mt<D7,$ -> + >x^s# 

*KrtW»*#^a*2flW-r*ft^***^©«t5ftX 

^ y *>xs*^icj; ij jtRwgesicB y c 

[0 0 0 5] 

j;yi¥$Hicii. 2$iDN 

A|g^|C??i£t-^5^v'->5 1 £«SJgT'U^t^IIC^ 

50 



[0 0 0 6] 

a ( i ) , 

A- L- B ( I ) 

(it*, AlilEttfc£»a£©jS:rsc:d:#T#fclMI 
5-^©ffi»i«*JEJ5EU»Sft¥«jfieiJ». L[ift*5* 

mmmftA&zfBzm-st&v^sii-mmzyjito ) t- 10 

# A&zflb¥«itffl# b , attf tsaft^itigaw a& 
b *e#-r 5 "j -aw l *^-r*<k^»*ffl ^ 

[0 0 0 7] #1^14, SulE<DIE£&i£«*t£Jg 

aR»ittWaffi«**©}BfiE*a!JS-r*c:<t*>6«: 20 
4 IE ftftgStt £ JfJfiE-r 3 C t tfi-e # I ^Sffl *t£ tfc 
t±3. mj£*-«*SlCfe^T. IE$/<£i£S*J£Jf5/&ir--5c: 
<h fc l ^S©*f icSiffiltt icJggfcte 5 it % fc 
*OJfc©-tta ( I ) , 

A- L-B ( I ) 

»jSBP»Aa^B*^-r4u>*-«jt**-r. ) t 30 
a s ft 4 ft£* a» e» & * , ie * m jsr-t « c t 

IflftW. PISffl©«tt*>6a-6iE««:ffi*W*JBfiEir* 

[0008] fcc-nasc (id . 

[0 0 0 9] 40 
[ft 4] 



R1 




Br 



[0 0 10] (it*, R, R, 14, TkJRK^. RslSlI 
~1 5©7JU+;b»TftoTSK7^*JI/**©lfflX 

ftTfc«fc^7,JU*;i/*. 5 07JlO*->* 

TifcoTSR7;U=i *->«*© 1 flXli-€-ftJU±Oft* 50 



im 2 0 0 1 - 1 4 9 0 9 6 
6 

*->». XI4, KJRSK 1 ~ 1 sot/sixtt^;^ 
;U7 5yST*^TSR7;U+;U7 5y»4 1 © 1 fflXli 

*nja±©R*H : f-*nB*a[ ; f-XBaifi8i ; f-TfliBisft 
is, R»|j[i~2 oo7;u*;u»T*oTaR7;u*;u 

Sf CQ 1 fflXI4*ft&±©£*IS?-#KJI5JG8^, SftJl 

?XJi*;u#^*TKJft<*ftTfc.^7;u*JU»*7S 

) T3tSft4ft^«jXI4SRft^*^l/-K^a 

s^«ffflottaiK«ftt*icasft$ftfl»4ft¥flijtic* 

WSftfcH^ftttlcH-r*. 
[0 0 1 1] #5^14, *ftitt*1*«OD 

N AXI4 R N A ts -tftlcWfB-r«iEffia:*gSE?iJ*W 
«DNAXIiRNAt6/W^"J^XSt. JfcHT 
iaR/W 7' 'J X Lfc D N AXI4 R N A Efctt SIEflf 

it ( I ) , 

A-L-B ( I ) 

(it*. AI4IE«fcffiStt£®fiE**££#Tc*&lxlS 
»©W©tt;*©£S£tt£ff$/£U#3ft^£gPtf\ B 

^iigi5»Aa^B^^-r-&'j>^-^ii^^-ro ) t 
^AaMb^maap^ b , afc^icsttft*«aw» a& 

T. 3RIEtt£ffi»tt£rajifrr5C£#T*£^fflS© 

ttfx~zm\i*M(Dtt&ik&, pis-r«c:<t*»5ft*D 

N AXI4 R N A ICfcttSfflSiEPJWRJIf fcfcaj-fS^ii 

icwr*. JUTottwctenTii. SuKbfc riE 

**«t»€JEfiEL.fl|*ft*»aiS» (-f&it (I) icfc 

i*sA;RtfB©ai#) j ©citric nsais^gpfij 

[0 0 1 2] 2*||DN A<p\Z±}&t% 

^Plt&m (/^1/vigS) ^ODNA (/NMUvDNA) 
C«SWIC*S^U. S*ft^«»?T**/^l/yDNA 
B«»^M5SUT*fc (!f$M¥ 1 1 - 2 6 2 2 0 5 
*f) . ^0/X;U'>Btt^B. AVU v^SO^SICcfciJ 

U SSft$ftTt^-6"b©T'ft**«, *HB^^bl4C© 

«t ?» ft/^i/vnist^* 2 >j >^ -Oct 5 ae^ 

S*to 5 ^ v v ?gp^ Iciso r / W-iflBHI t RfllAttS 

*a*JBJSELT^*DN A^f>R N AOfflKO't'lCibRWS 

^ic?r y a* ft^ c i^^as Lfeo coj:5 attKW* 



( 5 



51200 1 -1 4 909 6 



«tt *f -s c i y , / w 7* y y-f x 

HO * TJSSfcW 5 7 V 7 £ £ C T I \ 3 * ffifl! IC 

[0 0 1 3] 0iJ*.l4\ ^7-><h*S£a££JIS/au 
^ JS H ©ffi* <h * * y * > ^JHlS IC «fc y SSfc a -5 

(CfcUlS^Sti:fc*a (HI) T'7jk2tlZ>-mfa£-&f$. 
U7c„ 10 

[0 0 1 4] 

[lb 5] 



[0 0 1 5] Cl©{b£i$ll4, 1, 8-^-7?'J v>SP5i- 
I C tSi n T ^ 7 — > <h W * Jf 5 f -5 o if 7 - > * */ < ) I v 

* 1 

ACCGT A 

TGGCA T 

±E©2*0(DNAIC*31>T, * 1 Tjj*Ujfcffl#liiEfc 
tt G - C ©«»MT» y , * 2 TtK Ufc«#li G - A 03 
5 7-?y?g|5#T&y, * 3©g|5#l4G-G©S7V>.y 
^©SIWTfcS. 
[0 0 1 7] £©2*«©DNA*ffll*T. ?!*©;!£ 
iCfcrtSit (Ml) ©lb£1$!l©??£ETlc45 (?•§>, D N a 
se I (DNAtol*#*»*) 7y h7"y >x-f V^iS 
£lC<fcy, DN a s e I |CJ;-1)DN AOtJia/i(DPISlfF^ 

c©js£*bi ic*-*-. hi ii, ma^iio 30 
^<ic^ot, it (iii) <D{t&m<Dmm#oti>e,5o 

0MMST»-*lC(5<ft^T^*. DNasel (DN 
AiP?K»fS»«) lC«fcoTtOWStl7y»£fC(4*<*a 
tl. DNase I C<t4ttIBf*«E*Stlfc <t < 

[0 0 1 8] 0iJ*t4\ G-C©JE*fcffi»*4T*4J§£ 
ICI4, a (Ml) ©*b£*l©aS*B< Ltl^Tfcl 
^S*. KDNase I iCcfc ? TfflBJr#£ C 
ct^$nSo <fcC37X G-GCDcfc^&S^Tyf 1 © 40 
1M hTI4, it (III) ©^^Uv^KSttoaSfc 
ffi< UTl^Jtif^lc. #ffiic6<, WttCDXJimfflA 
SStlT*T^*^i***)*»*. ^©«t5ftaftl4, G 

T^CT$TO-5Ci:t)*)^S. Z©4f)J&DN AiD7j< 
»»B3iSlcWf*DNAOWBriaS^ffll4. it (Ml) 

©<fb£*©??s (»a«#«>T) icft??uTfcy, it 

(III) ©^ttlc«t*^ftW/j:^fflTft4i^6n 

-So 

[0 0 1 9] Hi ICfcttSfllW/OKeDaflEtiinAfc*- 50 



*<!:&oTO-3iI£lci4, SI^7-><h1, 8-^-7 
3 1 'J v >BSzH* £ # W£ JEfiJrr * fc© ©ffi IB # jfctt IC * 

s©t, c©i, 8-i-y^V'j>mmwt/^ji^im 

<k©«©«JKl4W*©Sjeti£ttltrntfJey*©T* 
5^-7y^©»^|c(4. *f*JBfiS-J-Sfc©©iffllf 
lCffe©i£»#&ICi?£ C ta» 6ffilHWft3fetS# 

7E#TI4&< , ffiSiBS^-Sffi»i©ffl|^j:ig|HC^ 

****aHnta*. bfc^i, SK©2*s»ifiicfe 

UT^7->-^7->©5^V7^"i?SLTL\-Sti 
^'CfcOT, £©«fc?fcl, 8-±7?y v>Hfl#£2 
AS -T -5 lb£!#l# 5 7 V y 3=- L T I \ -§> © 7" 7 n > £ 

»*JBjaLTaK©ffl©^lClSyia*+l*^S*»*«ft 
Lit. 

[0 0 16] 2*»|©DNA^tGCffi«*t. G A 57s 
V->34£B*i, &ZJCG G5X7 7filI)i^ft§ 5 ' 
- 3 2 PT?7^H/t5 2 7- Oner) ©2*^DNA 

* 2 * 3 

CAGT TCGGA 

GGCA AGGCT 

7 7- 'J 5* >©;Ig <fc © H$ * 7' 7 7 IC L 7c 0#B 2 T 
64. H2©«lil4iaiBfA> K©SfiflEA>5»6nfctDBr 
©H«tT*y. 0. 0(4HI^E*|c«IWSftTn«tt 
iffT'fcy, 1. OttBlffc^lcWWMWSftTttiJE* 
^UTOS,, H2©«tt(4J)D^e)4afca (III) ©lb£ 
^©itg (M) £^UTO-5. m2<D^5>y^(om%^ 

(•) (4G-G©S7V>>5 1 -y--f h©t>©Tfey, IE 
SEP (A) l4G-A©57.V75 : -y--< h©t)©TS>-5 0 
C©H2©777^t> ! {)B7lb7)^d:J:5lc > it (III) © 

ib^iCct-&G-G©57V75 : -y--r Hcatr-awfE 
»f^ffli4ttRfl*naais*»6)4i;. wi 0- 5 m©»sju 
±Tiai^±lCG - G 5^-7y ^icwj-swwatiBss 

nTO-5C<t*<fc^-5„ *7t, G- A57^75 L -y--< h 
lCfcl^T ! b > ^1 0" 6 M©3ift#jfi*»€>WW©IBS^ 
ffl#*&*y. 5X1 0" 3 M (500m M) #3fiT-|4**J 

9 o%<DV\mmtf££T\.\z>z\ttft>ftz>„ 

[0 0 2 0) ZCOmm, it (III) ©lb^©G-G© 
S^V^fMDg^ (Ka (GGmi s) ) 14, 
1. 13X10' M" ' <h*#>bft, H*ICG-A©S 
^?'7fM5g^ta (Ka (GAmi s) ) 14, 1. 
63X10' M" 1 £3R©&*lfc. S#©tS^*»©J:t 

( (Ka (GGmi s) ) / (Ka (GAmi s) ) ) 
14, 6 9 6T'*y. it (III) ^G-G57V7?IC« 
LT^WlC^fflLTOSCi^to^-S. it (II 

i) ©ib^%©G - g s.*-?y?)&m*i\ztttzm-&% 

0 7 ©*-^-£ttRtt**^£l\3C£(4, it 
(III) ©ft^tt^ffl* JU± IZ^S IZ G - G 5 7 V 7 ^ 
tt**f»^C9iyia*tiT^4C:«!:ftg5l/Tn*. -^u 
T. DNA©2*atHyiaStlfc*»M©5^V«/5 : - 



( 6 ] 

9 

*»B«#*tt, JttMtefjefcMfcJEJSU C©«fce>& 
W©««(c«fe 'J ^aS©BJS#BHi-f 3 d <t#T£fcO}£ 

[0 0 2 1 ] *fgW©-ttS ( I ) TS*ti*fc£» 

5 L S»lcJRyja*ti*'# : f-€;SiaWlC*Ufct)OA«B3 
13 3 ©£1114, 2*Sli©DN AlCfcOTG- A 
©5 3.'?y3 L #£>&Bfl#£^UT05. ffeiOffiflffTliiE 
W)afi»*t««JEfiJcSnTfe U , G-AOB»Cfel\TS 

^y^tffcsictfrfrto&^tttUTiiA-f yy*' io 

-fXLTOSDNAT&S. ^niC, N A -N G T*$ 
ti -5 W © 5 * v v J-EXMhWtiX x. b ti* t . 0 3 

©SflMo.fc^awffiicftS'botaiAsn*. fin*., a 

^W^LTUSffi*©^^ (G) |JS77jfB 
^y3 L LTU3te:fi©i£*©7T : -> (A) 145 

tLxs.x^y^m^^-(D<p'7 ->m^m (n g ) 
( t77 ; ->Biagi5fi ( n a ) tits m%tem2T'frr>m 
sfcas*©**y>*- (-) tg^nxteij, 2 20 

#$©D N A©8©*lcH£te©iEftfcffi»*4£IPl8(fc 
JBT»ya*Jh.Tl^t*A6tl4 (H3©tffl)J* 
KP.) = 

[0 0 2 2] -g-UT, *»W©5*?;/3 : -B»a*ja«2 
#$© D N A ©$i©* icj±tt«£je left y i&Sft* t> 5 
lA£O0**&afil4, 5*7y^BIK#?©**BB 
»tt <fl*.tf. Jte©WlCfelt*^7=>EW»fi; (N 
g ) *77*=>BB*tt (N A ) ) m'&<Dtm\Z£ 

zx*y*> &Mk «s* h±iw ©»?■« -h © «t 5 & t> 
©) iCcfcy^^k^nTo^iopciT'S.-So 130 30 
«ffll ic * 14 :: 0 «fc 5 fcttS C «fc 3 * ^ ? * > ^ 

3a(cj:y^^->*>^©aa«(c(4es©aia«fti;*c<t 

Ts/^BBtf-^WSSEMffltt (I) Icfctt-S 

AatfB<Dfl:¥«i6S#) 14, ¥lcBfl*}©*gS<fc*i!ii|g 
£#T#*ilO::<!:©*T(4fc<, ffi%XI4J3B©ffi 40 
m IC 4: -5 X * v b tl* ft¥i»T« * C 

[0 0 2 3] C©4:5IC, *5EWI4. 2fl©4££B£ffl 

2 *a©t6KCfelJ-4ffi»«©5 

$> 'J . S5IE Ufc G - G ~ X V ? ? IC|5SS$ n-5 fc©Ti4 
/iO. f5iEL£0flT-|4, t?7-> (G) -^*7-> 
(G) ©Saw^fcfllcBty. ^7->ffiIi$±ft 50 
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fr3&&£&Bl&T& 1 , 8 --fyj-^) 
BBBMftlCffl O/c 5 * V yJ-tmft+Z tH Ufctfi. 5. X 
y ^©BKtt G - G 5 * T v =3- ICPSS $ ft 6 fc ©TI4 
^E^o *IE W ic 5 ;* v y ^BBtf* rcfclt-S ££BREffi 

7>-£'Jy£ (Watson-Crick) §y©i£S*t£»f3 
c £ #r- # , JH EI © ffi » Ic J; 3 x $ v * > yjj £ * m 6> 

nzttmzmiRtz c t ic j; y . en* u/c^'7-xc 

Pfl bf , =&?I©lg«<t^S«$M UW* *>©Tftni4" 
ctOc 0iJxl4\ 5^Vy5=-©ffi»*J->h->>©J*#t 
14, i^SBIS B|5fi tlT2-75;t7f 'Jy>-4- 
*>XI4-t©SS3lftft«t***. ^•^■^©iSS/^x- 
>©*»^ICI4. 2-*/P>R3»ft. ^J^.14'3- (2- 
7SyifJI/) - 2- + ^ P>XI4-t-©BSIf*:)a:t**t. 

Sfc, s^^-z^waai^s^roJi^icii. 2-75 

y ^- 7 5 1 'J v > - 7 - * >X I4^©R jgftfc t* ^ffl i\ b 
[0 0 2 4] «S©5XV5/^©ffi»t«SWlCEKS 

*n © 5 7. v y ^mmft? t fc 1 * -5 ttSBmostt 

14, 7jcJ6tl^*JBjiE^-Sfc«>©7jcKe^gpffii. Sfg© 
^SlC^^y + >^^n^fei6©¥®ffiii^ : &LTU-5 

ttxsi it^i : i^s^wr'5t>©^j!f$ bujj, $ sc. 
c©ct5/d:g^s<!:uri4. ffliAtf, mmm. 1 ~ 1 

5, #£b<l4l ~1 0«fcy»*L<tt1 ~7©BI«tt 
XI4^ v Stt©7;i'+>'US, mm$k1~-\ 5, if*U<l4 
1-1 0cky»*KI4l ~7©BiiWXIi^ : K©7 

;u+;u«^b^-57;ua+->«, 5, 

KI41 ~1 0 J:y»SKI4l ~7©B8!«Xtt»S 
«©7^+;U«T' ; E/XI4xB^$nTn-l. ; EygU< 

I4v7;i/+;i/75y»&<t*^ifbti*. cnb©7;u 
7;m * yixutyf u < 14 ^7;u+;u7 5 

/SlcfclJ* 1 fflXI4-tntt±©KJRJjii?l4. ^SJ^^ 

[0 0 2 5] *56B^©-|Sit ( I ) TSSftS-ffc 

^*lC*Slt* 'J L <t UTI4, 2ffl©ttSBBSP 

tt*»a>a:fi4Taaa:gss*%ii*'b©T*ni$c 
B9»aE*i*t>©-ciifciw, mi4, kjr»i~2o, 

»SKI4 1 ~1 5, «fcy»*U<l4i ~1 2©EaStt 

xi4»ttW©iaaxtt^ia»©7;u*ju»T&-3T. a 
R7;u+;i/S4'© 1 fixi4-?-tiJU±©^^jg : f A^ftJi 

Ufcit (III) ©^%©ctplC^5^7 5 K»^©fflJ 

^^t, +*gpicg^^^wr-5 i b©^ifbn 

•5. C©'J >A-S»I4. 2ffl©ffiSBKSia«S^$ 
•Ur-5fc'ltTJ&<, Z(DV >*-BP»*»6)fi#CHSftr 
*fc©©a*e^Sl**C«!:t)T*4. 'J>^i 
-4 , *BM't)fi©SSlEHi ; f ©ffBfjfr b S b lC*Jfi t Jift: t 
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[0 0 2 6] *mW(D-{&3, ( I ) lC£l?£££gffigp 
fcAXliB 4'J >^)-g|5L 4©*££li. rI-kI,^ 
TifeoTtiJ; 0#£j£©1Hffi S 6 f#£8 lc «fc zm^ifi 

Wffi»lcJ:S^tLTtt. x— 7-jvmits 
i^xtt^, 75 Fg^, y>Klc«fcaig£fc4*II* 
©^37°©*©£jS*R-f3c:4#T£-g>#\ 75 Ktt£ 

WV, #fSW©5* 7 Icfctf 
4, G-G5*-?s/5-|c*t-*-*#*l,U-iKit (I) © 
ft^SiLT, JfcW-JRSC (II) , 

[0 0 2 7] 
[ft 6] 




Ri 



[0 0 2 8] (it*, R, R, IS, jjcjgjg*. 

*iT*>«fc^7JU*JMS, mm®Ll~1 5©7JHJ*vS 
T»oTa»7;Ua*->»f O 1 fflXtt-*ttJJl±©ft* 
K*^*M*XI«*S«?Tg»$ftTfc<fc07;iO 

+->»s xia. R*jBn~i 5<D : eygu<iiv7;u+ 
;i'7syST*-3TaK7;i/+;i/75/s«l'o i fflxia 

Tfc=u^/gu<iiv7;u*ji/7S/S£^u r 2 

li. S3R»1 ~2 0©7JU*JU*T*5TSR7;U+;l' 

§*© i mRittna±(ommjw^t!mmm^-, mmm 
^xiaa jm< - ^a-cwfta nx t> ct o jj^jm^Tji 
to ) T3t£ft3fcm*ia^©@j£fc^#w'bft 
-5„ d die felt 5 rH*ft*j 4ia. iuKUfc-fb^^" 

ffiftica:£fcSftTi^ttag©t>©x(aB:£fl:3ttfc'5 
J; picture u/c r«j 

&£. r 2 icfcit§7;i/+;u«ii> — (id ic^£ 
nxo^? ic 2 io7;i/*;HT*4. 

[0 0 2 9] *£W©5*-7:/?-S*eHS#?-{i 

©fc4*©fc©©ffil**aftjfcK&4*lc, BtftH47cJS*3IA 

=EK4L.T©«»Hbli, KflJWfcCDNA^RNAJSl^ 
©8Kffl#©*«<bC«fcSc:4t>T**. £blC, 

wos77y f-s«SB«t»?-© a i a &m ic *s i \ t # u 

[0 0 3 0] *&rc©5*?y54S»BI«^liffitt*- 



( 7 ) ^2 0 0 1 - 1 4 9 0 9 6 
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3C.4#T£-5„ WAtf, BUlEU/M, 8-t7f'Jv 
>B3H*I4, 2-757-1, 8-^-75 L Uv>XI4 2 
-757-7-75^-1, 8-t7fUv>SN-S 
S- 4 -7 5 7 -»K©Kf&14Bt8H*, fl;ttfIH£<btt 
*5«S*T, 2fi©75 7S£7->;MbUt&, 75 
7*£fKI»£K«HUT»#-*::4;0«T*<5. C© 
IS©ftR£4 L-Tli. SKffi^7->-;U»^7^a + ->* 
;U7K-JWia:i*O^^K#/Klc*>lNTffiffl$nS7 5 

10 yftaa^ttfflrsctitr**. c©ct5icuTi#b 
sjcsttstsHts y >t>-m(Dit^tjR^^ 

c©pg|c. 'J >*j-ffl<fb£ti©tf?*ic8iit 
£S^ft4*©EJEStt©*#3£LTnSJf£i::ia. fifflEU 

[0031] xmjXDZx^y^i&mmmftTit. eti 

tSXV-j/^wau^WOfcffl^SfcttCKSXIifctti 
JfM-T-S C 4 #T * fc 1 N££©tt icffifilW tffi»*t * JB 

sffi-rsffiaroWTft-sT, g-c. a-t. xiaA- 
30 S77yfs»Eai»f. ipij£ffl©«*t. a 

AI#b¥»»*£tt©fc»©Hag*IK««fc4*©»4*j&» 
b £ 5 . jE^teiSSft £ JfSfiJe-T -5 C £ #'T £ t U£S© 
»JC«lftlWtffi**H£JBfiES-a-. SKKttin&ffiStt© 

4**T$a:i^ffi*©»**m, ipis-rafc©©*^ 

tl«r*t>©T*§. $blC« ^HB^IS, *HB^©5^ 
v y ^ffiSSgMtw^-xiiaWftS b < liHSft^n^c* 
JEW05777ffiIB|H^6ttffl UT, D N A*© 

40 jfca&©;&aej!{jw-*t>©Ta«. 

[0 0 3 2] *56W©5^-7y5 L E«t» ; f-©ffl»B«SaJ 
^i^ffll^€)C4lcJ;^J, 1 fflXli 2Ma±(DS.X^ yf- 
©lg«©W^W^-5 D N AlCfcUT, ^©ST-V-^f 1 
©i£B©M, WAtf, G-GS7v77f, G-A57.T 
•> 3=-a 4* ©K£ © 5 X -7 y f- % L T U ■§ i^S 4 7K«$S^ 

50 wosavy^Bma^cfflasHtBiHtttf. «s©s^ 
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ft-5 d <h |c cfc ij 5 77 s/^OtSSOfcWSJtftStUfcS 
7 "7 y^fiBJitS^t^ D N A t>0T* 
•So #igfE0d0DN A 14, 5^V5/g=-©ffi*©*ta** 

lC$gmT7^y^£;ftTO-5d<h£^<h^3fc0T 

[0 0 3 3] ^wos^-^s/^EBt^tfflt^act 

N A ^Jf$fi£^"-S d£j&*5>, D N A HJI IC# 5 0 

7t, *f|B^0DNAI4, S^7yf(DfiSOMWl/fc 
tt!8TJ±« WSJ£ Icfffi-T -5 d «£ -5 d £ * b , 5 
77 y f OttiO«*^t 4 D N AOSllft*. 57 

[0034] *mm, tt{t£&£i*MoDN 

AXI4 R N A <h, -tnicWJSt*jE»«:ffllEM**r 
4DNAXI4R NAifc/W^y^-rXS-a:, JfclvTS 
R/W^U ^XUfcD N AXIi R N Alcfclt-SiE^/j: 

SBW^S^y^SMW^fflUT, 3&iE?i?ft££*<» 
£ JJ;J$-f -5 d i #T£fc Ofil^M ic»fcl W 

b * IE?&&t6*fcH£ »J5M"4 - <t J&*T£ £ I *ffi*0*f 
**B1. nSlT«^t*>6J!i:*DNAXI4RNACfiI* 

*DNAXii-*0e^s*-e**RNA£fissiu cn 

£IEf&fcJ£*E5!l£*fr3*HiSWfc D N AXI4 R N A <t 

u S3totae?-0*»E5ijicR«*t*nii, stag 

fit Ollf jjff 0t£* IC £ O Ti£S0 *t lz S. 7 7 v f-ifi± 0 -5 



( 8 ) ftffl 2 0 0 1 - 1 4 9 0 9 6 
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deleft -5. COS77<yf*«±i;TO'5 2$tt0&B 
lc*»m!0 5 77 y d t l=«t y fijlE 

LT#£M{«6Vcti£»0##M$ ft, d 0«Jfc£tt# 

jBrtsnt^ owss* iiis-r* c i ic j; y sBsnfc 

[0 0 3 5] mKUfc«fc£» (*5EM057V-/5 L B 

10 ftCJ:^Ttff?dt«JT**. *^0^0577->5 L B 

i§£lClid0tt^#&S^C&y&g;ft-30T\ *Kf6 

1BHSlc4Mirr*d£#T£3. $)fc. mEWfc«fc3lC* 
»W0577y^BK#*££ttCH£ftOTffiffl*-3 
d£&T'£-5> 0 «Atf. *HS^0§?l0577>>?IC!t# 
SttftS^Vy^Bflfc^f-*:^*-:^- hfc£0? 

u-Hcasftu d+icmE©2*a©sK, »su 

[0 0 3 6] *flW0577y5 1 B?ai# ; ?£3lS 
75X*>ft* (SPR) ©fcUffly-y^flMMWMU: 
CH*ft-r«d4:t>?nilT**. d0S P RlCfcSii^ 
ICI4. HirEOZfcaofcKfcSfc^RHfcfcttiBfflf 1 

ttffi-rsdt^RiiiEtft*. ssc. fti20fc*3<0^aj 

30 ¥SIC*5BW0 5 77 s/*RM#* *J6fflr* d <fc fe rT 

HIT* y . **wi4dn60«£0«ia¥acRBS$4a 

[0 0 3 7] 

[^JSIJiJ] jfcic, ftftM^K^fiJicj;y*^B^^i¥*Kic 

KWT * **. *HB^I4 d^i b ©a^jij t BBS S tl-5 "b © 

nmmi (it (in) 0^1*0^) 

*SClc*f ft*S*lcffioTaiE0^«j*#fiEUfc. 

[0 0 3 8] 
40 [ft 7 3 




Boc 



[0039] (s^0B o cii. t-yh+->*M- 

N-B o cftv* J lb/K>if07^-»-f5v;UX7x^ 
(31 3mg, 0. 74 mm 0 I) <£^PP^UA (1 50 




5mL) CiS^U, 2-75;-7->fjl/-1, 8- 
t7f'Jy> (2 9 4 m'g, 1 . 8 5 mm o I ) Zm*. 

7f'Jy>73 K^^^c dtt£4 N0ttK£#tfftK 



9 ) 
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7f'Jy>75 h'#jll?iR^1 3XT*&ttfc. 
1 H NMR (CD 3 OD, 400MHz) 5:8. 26 
(d, 2H, J=8. 8Hz) , 8. 1 4 (d, 2H, J=8. 8Hz) , 8. 1 1 (d, 2H, J=8. 
0Hz), 7. 34 (d, 2H, J=8. 0Hz), 3. 20 (t, 4H, J=6. 0Hz) , 2.84 

H RMS ItKffl : C , , H 2 

6, 

mmm ■. 

[0040] mmm 2 

5' 5g^ 3 2 PT?7^Hyfc5 2j£IODNA*G-G 

at; g - a 3) * * 7 y 1; 5 «fc 5 icy w 7* U #4 X 

$-&T2*SlDN AiUfc (0 1 ®«fflij$jffl) „ C©2 
*i^CD D N A left* oatSQUiHi®! 1 TSS+ifc^tt 
£iQ;LT, DNase I 7 y N7"U >7M >^;"g^lC«t 
UB^it. BPS. C(D2$iODNA «4nMXh7 
>h'M) NaC I (1 OOmM) MMgC U 

(5mM) h "j xikmrnm m o omM, p h 
7 . 6 ) t?i* roisjt icnai Ltzmrnm 1 ti§ e»n^k 

4°CT1 2B5IHH'>*i'<-hLfc. Cft 
IC, 0. 2U©DNase I (DNAjP*^lfBJK) « 

im*, 2 5"c-r8^-r>+zL^-hufc. -tost, x 

*s—)HJcmizJ:V DNA£|I]lRU Cltt£. 1 2%tK 
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4$H 2 0 0 1 - 1 4 9 0 9 6 
16 

(t. 4H, J=6. 0Hz),2. 68 (s, 6H) ; 

FABMS (NBA) . m/e (%) : 4 4 4 t (M 
+ H) + , 1 0), 2 4 6 (4 0), 15 4 ( 1 0 
0) ; 



e 0 2 N, [ (M + H) +] 4 4 4. 2 14 



4 4 4. 2 1 4 8. 

nnftmisfz. cogg^g i est. 

[0 0 41] 

— > 5 X V v f-tS. H <D 5 7. -7 v 5- L T O -5i£8(D*f£ ffi 

[01] 01 li. **WOS^-75/^B|i^cJ:«S 
X^y^SIWi©. DNase I (CctStDBfORSSSd^^ 

[0 2] 0 2 14. fcfSWOS^VygHBtKtf^Sffl^ifc 
H^CDDN a s e I lz«t*fl)Br©llSa(i** L4&f^5 
7T&§„ 

[0 3] 0 3|i. **WOS77yfgj|»fOS77 



20 



:hi ] 



[02] 





0.0001 aooi 



[03] 



t 

U 



( 10 ) 



2001—1 49096 



F*-A(#3f) 4B024 AA20 CA01 CA11 HA19 

4B063 QA01 QA13 QA17 QQ42 QQ52 

QR14 QR41 QR54 QS02 QS16 

QX01 QX07 

4C065 AA04 BB09 CC01 DD02 EE02 

HH01 JJ07 KK02 LL01 PP05 



